Atmospheric aerosols have important physical and chemical effects on Earth's climate and on the radiation reaching its surface. The environment and climate of East Asia, in particular, are affected by the large amounts of aerosols in the region, which are of several types with different effects. Numerous studies have retrieved aerosol optical properties from multiple visible (VIS)/near-IR (NIR) channels, such as the Sea-viewing Wide Field-of-view Sensor (SeaWiFS), Moderate Resolution Imaging Spectroradiometer (MODIS), and Medium-spectral Resolution Imaging Spectrometer (MERIS). However, all of these sensors, aboard low Earth orbit satellites, have provided aerosol information only once a day.
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The Geostationary Ocean Color Imager (GOCI) is the first multi-channel VIS/NIR ocean color sensor operating in geostationary orbit. It is located onboard the Communication, Ocean, and Meteorological Satellite (COMS) launched on 27 June 2010 to observe ocean color around the Korean Peninsula. The GOCI has eight spectral channels at 412, 443, 490, 555, 660, 680, 745, and 865nm, with spatial coverage of 2500km 2500km centered at 36 ı N and 130 ı E and a resolution of 500m. 1 By taking advantage of a geostationary platform, GOCI can provide hourly spectral images that can be used for continuous monitoring of aerosols as well as ocean color over cloud-free areas. Aerosol optical properties can be retrieved from the reflectance measured by the GOCI.
In this article, we introduce an aerosol retrieval algorithm that has been developed for the GOCI. 2 The algorithm retrieves the aerosol optical depth (AOD), fine-mode fraction (FMF), and
Figure 1. An example of a lookup table (LUT) computed by using the radiative transfer model rstar5b developed at the University of Tokyo for different aerosol loadings (AOD at 550nm) and FMF, assuming a combination of non-absorbing fine-mode and dust aerosols. TOA: Time of arrival.
aerosol type at 500m 500m resolution. In particular, we have tried to retrieve the AOD over turbid water, which has been difficult because of high surface reflectance. Since the initial operational test of the GOCI is still under way, MODIS data is used as a proxy.
To develop an optimized algorithm for the GOCI's target area, the optical properties of aerosols are analyzed using extensive observations by AERONET sun photometers to generate a lookup table (LUT). From the AERONET database, three fine-mode and two coarse-mode aerosol models are constructed. Next, the LUT is calculated by combining the fine-and coarse-mode models by changing the FMF to that appropriate for the respective aerosol model. Figure 1 shows an example of a LUT for a combination of non-absorbing fine-mode aerosols and dust (coarse-mode aerosols). The spectral response function of MODIS was used so that the algorithm could be applied to a real case. From the LUTs and time of arrival (TOA) reflectances at 640 and 860nm, the AOD and FMF for both fine-and coarse-mode aerosols are retrieved simultaneously. The calculated TOA reflectances of the other channels are then compared with the observed values to select the appropriate aerosol models (see Figure 2 for an example of GOCI products).
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Since a large portion of the Yellow Sea, which is an important pathway of aerosols, is covered by persistent turbid water, we needed to develop an aerosol retrieval algorithm that could be applied over turbid water. Figure 3 shows the frequency distributions of the surface reflectance ratio (SRR) between 640 and 860nm over the Yellow Sea, where both turbid and clear water exist, and an area of clear water. Since the SRR of turbid water is higher than that of clear water, the threshold of detection is 2.5. Thus, the surface reflectance of the turbid water area can be determined from a clear-sky composite of the Rayleigh-and gas-corrected TOA reflectance.
To estimate the accuracy of the AOD retrieved by the GOCI algorithm, it is compared with those from AERONET sun photometer observations in 2006, as shown in Figure 4 . When the turbid water is not corrected for, the coefficients of determination are 0.51, 0.92, and 0.78 for Anmyon, Gosan, and Shirahama, respectively. Compared with other stations, the agreement at Anmyon station, which is located close to the turbid water of the Yellow Sea, is poor, and the current algorithm significantly overestimates the AOD. On the other hand, the algorithm produces a reliable AOD product at Gosan and Shirahama, which are located near clear ocean water.
After turbid water correction, the coefficient of determination at Anmyon improved significantly from 0.51 to 0.89 with an increase in regression slope (from 0.69 to 1.09) and a decrease in the y-intercept (0.31 to 0.015). This result demonstrates that turbid water correction should be applied over the Yellow Sea for better accuracy as well as better coverage, although this procedure may cause discontinuities at the boundary of turbid water.
The main scientific objective of aerosol products from the GOCI is environmental monitoring. Its capacity for continuous observation allows the detection of diurnal cycles. Moreover, as long-term data from the mission accumulates, it will become possible to assess the role of aerosols in climate change. The

